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In this memoir Lavoisier says he had made experiments which led him to think that that portion of the air which combines with metals during calcination is slightly heavier than atmospheric air, and that portion which remains after calcination is slightly lighter than atmospheric air. He acknowledges that his experiments ought to be repeated in flasks of different capacities, and that he ought to determine the exact relation between the quantity of air absorbed by a metal during calcination and the total quantity of air wherein the metal is calcined; "but experiments of this kind demand so much time and attention to make them satisfactory, they are so exhausting and require apparatus so troublesome to construct, that I have not as yet had the courage to pursue the work further." He adds that his experiments on calcining tin had suggested a new line of research; these experiments made him suspect that the air is composed of different substances, a suspicion confirmed by the work he had undertaken on the calcination of mercury and the revivification of the calx of that metal, and he thought he was in a position to assert that the portion of the air which combines with metals during calcination is that portion which can be breathed, whereas the portion which remains after calcination is "a kind of mephitic air incapable of maintaining the respiration of animals or the burning of substances." 1
We now come to Lavoisier's MGmoire sur la nature du principe qui se combine avec les m&taux pendant leur calcination et qui en augmente le poids.2 The memoir opens thus:
"Do different kinds of air exist? Is it enough that a body should be in a state of permanent expansibility for it to count as a particular kind of air? Finally, the different airs found in nature, or formed by us, are these particular substances, or modifications of atmospheric air ? Such are the main questions proposed in the plan I have formed for myself."
1 It is interesting to compare the views of Lavoisier at this time (tlio end of 1774) with Priestley's phlogistic speculations (in 1775) about the " goodness " of the air he had obtained from red precipitate.    (Compare, pp. 33-35.)
2 Read to the Academy at Easter, 1775;   re-read August, 1778.    In a note Lavoisier says his first experiments on heating red precipitate were made in November, 1774, and these experiments were repeated in February and March, 1775.    We know that Priestley visited Lavoisier in October, 1774, and told him of the new air he had obtained by heating red precipitate.
For an account of Bayen's experiments on heating calx of mercury, made in 1774, see Miss Freund's A Study of Chemical Composition [1904], pp. 41-43.